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ACIS - 1019/87
10 January 1987

NOTE- FOR: Mr. David Sullivan

FROM:

This note is FYI.

When.1 saw you on Friday, 9 January, during our
chat, I promised I would give you quickly a copy
of the President's Report to the Congress to
satisfy Senator Hart's Amendment. I told you

' that this report had been published by the

Department of State in an unc]assified form as
Special Report 152, !

You seemed surprised to learn of the existence
of this document.

This report is a pretty good one. Fred and I
worked hard to make it responsive and useful;
and I worked hard at sanitizing it for public
use. However, with a passage of time, a few
second- and third-order points seem to have been
overtaken by events.

Attached is a copy of Special Report 152.
When you have questions, or when people try to

tell you about CIA or me, please call before you
decide anything.

Attachment:
As stated
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bt Verifying Nuclear Testing

D Limitations: Possible
U.S.-Soviet Cooperation

e United States Department of State August 14, 1986

Following is the President’s letter to

Congress of August lwso‘, trarn:éng

ting an interagency s

‘t:e U.S. Arms Control amf'b?;mmm
gency.

Transmittal Letter
To THE CONGRESS OF THE UNITED STATES:

In response to the requirements of Section
1003 of the FY 1986 Department of Defense
Authorization Act (P.L. 99-145), I am pleased
to transmit this unclassified interagency
study of possible avenues of cooperation
between the United States and the Soviet
Union in the development of verification
capabilities consistent with national security
restrictions. .

The requirement under Section 1003
involves: “limited exchanges of data and
scientific personnel,” in general, and “joint
technological effort in the area of seismic
monitoring,” in particular. Upon review of a
number of possible scientific disciplines, it
was concluded that in terms of this study,
nuclear testing issues appear to offer the
most promising avenues for such ‘‘scientific”
cooperation and data exchange. Therefore,
the attached study focuses its examination on
matters relating to the verification of limita-
tions in nuclear testing. '

While the attached study focuses on
nuclear testing limitations, it should be noted
that in other arms control areas as well, the
Administration believes that exchanges of
information would, in addition to various
monitoring provisions including types of
on-site inspections, play an important role in
establishing a verification framework.

In START | ic arms limitation
talks] and INF [intermediate-range nuclear
forces), for example, areas of possible

*

Bureau of Public Affairs
Washington, D.C.

exchange of information might include the
declaration of miseile and launcher facilities,
the numbers of missiles and launchers at such
faciljties, and information on the destruction
of missiles and launchers that are in excess of
agreed treaty limits. In the negotiations on
Mutual and Balanced Force Reductions
(MBFR), we have asked for an exchange of
information, to be updated annually, on the
structure of forces subject to MBFR limita-
tions. At the Stockholm Conference on
Confidence- and Security-Building Measures
in Europe (CDE), we believe it important to
have an exchange of information both on
overall force structures and on specific forces
participating in military activities. In
chemical weapons arms control, we believe it
important, among other things, to have a
preliminary bilateral exchange of data on
chemical weapons stockpiles and on produc-
tion facilities as a confidence-building
measure prior to the entry into force of a con-
vention banning such weapons.

The prospects for progress in arms con-
trol may be significantly enhanced if a regime
of cooperation between the United States and
the Soviet Union in the development of
verification capabilities consistent with
national security restrictions can be estab-
lished. The attached interagency study
describes some possible avenues of coopera-
tion that could produce benefits in the near
term in the nuclear testing limitations area.

As indicated in the attached study, the
United States has long sought a meeting with
the Soviets to present our concerns about the
verification provisions of the Threshold Test
Ban Treaty (TTBT) and the Peaceful Nuclear
Explosions Treaty (PNET). The United
States and the Soviet Union recently agreed
to have experts meet to discuss issues related
to nuclear testing.

This meeting of experts, which took place
in Geneva July 26-August 1, allowed the
United States to present its ideas and con-
cerns to the Soviet Union and to hear Soviet
views. At the meeting, the United States
presented its views of verification improve-
ments in existing agreements, which we
believe are needed arid achievable at this
time. A follow-on meeting of U.S. and Soviet
‘experts is scheduled for September. We hope
the Soviet Union will join in a constructive
dialogue.

RONALD REAGAN
THE WHITE HOUSE,
August 14, 1986
Interagency Study

POSSIBLE AVENUES FOR COOPERATION
WITH THE SOVIET UNION IN THE
DEVELOPMENT OF CAPABILITIES FOR
VERIFYING COMPLIANCE WITH NUCLEAR
TESTING LIMITATIONS

I. Introduction

Section 1003 of the F'Y 1986 Depart-
ment of Defense Authorization Act

(S. 1160) calls for an interagency study
of “limited exchanges of data and scien-
tific personnel” in general and “‘joint
technological effort in the area of
seismic monitoring” in particular. After
reviewing a number of possible scientific
disciplines, it was concluded that nuclear
testing issues appear to offer the most
promiains:venues for scientific coopera-
tion and data exchange. This study,
therefore, focuses on matters relating to
the verification of limitations in the area
of nuclesr testing.
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Effective means of verification are of
critical importance to arms control. Our
national security requires that we be
able to assess with confidence com-
pliance with any negotiated arms control
agreements. Today, most of our major
arms control agreements are monitored
through what is known as national
technical means of verification (NTM).
While NTM has the primary benefit of
being under the control of the verifying
party, there are some particular
applications—such as for strategic and
intermediate-range nuclear forces, con-
ventional and chemical forces, and
nuclear testing—in which cooperative
means of verification may be beneficial
or even necessary.

Cooperative means can include
various onsite inspection and data
exchange measures or direct measure-
ment schemes such as-would apply to
determining the yields of underground
nuclear tests. Onsite inspeation by
observers and instruments may be able
to play a role in deterring violations at
agreed locations or “d sites.” The
utility of onsite inspection is largely a
function of its frequency and duration
and whether, and at what costs; the

Background

activities monitored can be conducted at

other times and places. Other considera-
tions with regnrg to onsite inspection
include the question of how the party
being monitored calculates the risk of
violations being uncovered and whether
they could avoid any single inspection
that would detect a violation. Thus, the
past record of the inspected party is a
vital consideration.

Data exchanges may be beneficial to
provide a benchmark for asséssing com-
pliance. If, however, the verifying party
does not possess a means of independ- .
ently validating the data it receives,
large uncertainties could still prevail,
diminishing the utility of the excliange.
Nevertheless, as the amount of data
exchanged is increased, the uncertainty
should decrease while the difficulty of
concealing illegal activities increases.

Direct measurements have the _
benefit of allowing the verifying party to
control the means of monitoring. Direct
measurement is not perfect because it is
limited by the accuracy of the instru-
ments used and, as is the case for all
monitoring methods, the ability of the
inspected Fart to manipulate the
evidence, rmore, direct measure-
ment will not detect violations conducted
at times and places when direct
measurement equipment is not e ed
and normally will not detect violations
when special efforts are undertaken to
conceaF;:ohibited activities. However,
even considering these limitations, direct
measurement i8 much more definitive

2 .

t

A factor of two uncer-
tainty means, for example, that a S%viet
Test for which we derive & "central

than any remote sensing method for
determining the yields of Soviet nuclear
tests.
The Treaty Between the United
States of America and the Union of
Soviet Socialist Republics on the Limita-
tion of Underground Nuclear Weapon
Tests (Threshold Test Ban Treaty—
TTBT) prohibits U.S. and Soviet
underground nuclear weapon tests with

ields greater than 160 kilotons (kt). The
%TBT 18 a treaty signed by both parties
but ratified by neither. Both the U.S.

and the U.S.S.R. have separatelir stated
that they would abide by the yield limita-
tion. Furthermore, since neither party
has made its intentions clear not to
become a y, both signatories are
obligated by international law to refrain
frnoam acts t{atfvtvguld defeak Ehe object

and purpose of the treaty. At present,
howgver, the United States cannot effec-
tively verify Soviet compliance with the
treaty. Moreover, the implementation of
the verification measures set forth in the
Protocol to the treaty (exchange of yield,
date, time, depth, and coordinates for
two nuclear weapon tests for calibration
p s from each geophysically
distinct testing afea and information on
the geology of the testing areas), which
wouldsbecome effective upon ratification,
will not provide this capagﬁity, since
there is no way for the United States to
independently verify the data
exchanged, nor would the data, if

. validated, be sufficient to ensure effec-

tive verification.
Today, we monitor Soviet tests with

seisinic equipment located outsjde the

n| on et noncompliance, the
uncertainty in yield derived from seismic
measurements, when taken into account,
resulted in findings of only “likely viola-
tion,” even though the seismic evidence
indicates that a number of Soviet tests
have central yield values above the 150
kt threshold. *“Central yield” is defined
as the yield corresponding to mean value
of seismic body wave magnitudes for a
particular nuclear test. While we judge

that, at present, there is approxim J

factor ol two uncertainty in i

estimates denv 1ISMIC My ’
ere are reasons to suggest the uncer-

tainty could be actually smaller (or con-
ceivably larger).

wkt-

8 already mentioned, the verifica-
tion provisions contained in the Protocol
of the unratified TTBT would not reduce
this level of uncertainty to an acceptable
level. The U.S. Government has, there-
fore, continued its longstanding effort to
obtain a means of monitoring that would
substantially reduce our verification
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uncertainty. The history of the search
for verifinble nuclear testing limitations
will provide a backdrop for an under-
standing of the complicated and some-
times frustrating search for possible
avenues of cooperation with the Soviet
Union in the development of verification
capabilities.

III. Historic Perspective On
Nuclear Testing Limitations

One of the earliest proposals for nuclear
testing limitations was presented in
terms of a comprehensive test ban as
part of a broader disarmament Broposa]
made by the Soviets in the UN Disarma-
merit Commission in May 1955. How-
ever, there was no movement in this
area for the next 3 years. Early in the -,
spring of 19568, President Eisenhower -
suggested to Soviet Premier Khrushchev
that a group of technical experts meet to
determine what specific control meas-
ures would be required to ensure com-
pliance with a nuclear test ban. After
several exchanges, Khrushchev agreed,
and the Geneva Conference of Experts
To Study the Possibility of Detecting
Violations of a Possible Agreement on
the Suspension of Nuclear Tests was
formed. Technical discussions between
experts from the U.S.S.R., Poland,

. Czechoslovakia, Romania, the United

Kingdom, France, Canada, and the
United States began in July 1958.

- -Pri August 21, 1958, the Conference
of ExJ)erts adopted a final report for
consideration by governments. The
report recommended a worldwide
system of land control posts, shipborne
posts, and ar and al air-
sampling flights to monitor an agree-
ment banning nuclear weapon tests in
the atmosphere, underwater, and under-
ground. Their report was accepted as
the technical basis for political negotia-
tions by the United States, the United
Kingdom, and the U.S.S.R., and the
Geneva Conference on the Discontin-
uance of Nuclear Weapon Tests bem
on October 31, 1958. The technical basis
of the international control system was
provided mainly by the reports of the
1968 Confzerence of Experts and a 1959
technical vworking group of the Geneva
conference: on the detection of high-
altitude tests. These reports recom-
mended a worldwide network of 160-170
land control posts, 10 shipborne posts,
regular and special aircraft flights, and
space sate.lites. The United States
believed, however, that there was a
serious risk that small underground
explosions might remain undetected or
be incorrectly identified as earthquakes.
: i;!;hde experts’ report (\;';stt;ﬁnie:lly

imited in two respects: (1) i no
cover tests at more than 30-50

Declassified in Part - Sanitized Copy Approved for Release 2013/02/07 : CIA-RDP90M00004R000200080037-8



Declassified in Part - Sanitized Copy Approved for Release 2013/02/07 : CIA-RDP90M00004R000200080037-8

kilometers above the earth's surface,
and (2) it did not have the benefit of the
new seismic data obtained from the
Hardtack underground test series car-
ried out by the United States after the
report was submitted. The new seismic
data, submitted by the American delega-
tion in Geneva in June 1959, showed
that the proposed control system would
have been less effective for detecting
and identifying underground tests than
the experts had believed. ‘

At the request of the State Depart-
ment, the President’s Special Assistint
for Science and Technology appointed a
Panel on Seismic Improvement, headed
by Dr. Lloyd Berkner, to study the new
seismic data. The Berkner panel’s report
rgcommer:lded a n;:;lber re:g‘recv{x tech-
niques and proposed a r:ﬁpm
toqnmprove ghe capability of the se ica-
tion system, described in the Geneva
Conference of Experts’ report, to detect
and identify underground tests. The
panel recommendations were the basis
for much of the succeeding research in
seismology and resulted in the develop-
ment of new concepts in seismic sta;
tions, instrument arrays, computational
techniques; and research into the phe-
nomenology associated with seismic
waves from explosions and earthquakes.

In the political negotiations, the
United States tried unsuccessfully to
persuade the Soviet Union to enter new
technical discussion on the detection of
high-altitude tests and the new seismic
data. The Soviets took the position that
technical questions had been settled at
the 1958 gonference of Experts and any
needed improvements in the control
system could be made by the Control
Commission after the treaty came into
operation.

The participants at the Geneva Con-
ference on the Discontinuance of
Nuclear Weapon Tests agreed with the
principle that onsite inspection would be
necessary to clarify the source of uniden-
tified seismic events. The United States
believed that there could be up to 100
unidentified events per year of which

approximately. 20 would ire inspec-
tion of the site. There was di ment
between the United States and the

Soviets on the number of onsite inspec-
tions that would be permitted. The
Soviets wanted to limit each party to
two to three onsite i::fections per :
when it was considered necessary. (Note:
the Soviets, in effect, reserved for
themselves a veto over onsite inspection
requests.) Although the issues of
numbers and mandatory versus volun-
tary onsite inspection were never

. resolved, the fact that the Soviets
agreed in principle to the need for onsite
inspection was widely hailed and was
seen as setting a precedent for future
arms control agreements. It was hoped
that interim measures could be achieved

that, with time, could lead to a more
comprehensive agreement between the
sides. The Soviets took the position that
verification was less essential than
reaching an agreement. The United
States and the United Kingdom held
that strict means of verification were
required, that further study should be
undertaken to assure that any agree-
ment could be verified, and that this
should be done before an agreement was

signed.
On April 18, 1961, the United States
and the United Kingdom submitted a

“complete draft treaty to the Geneva con-
ference.! This proposal was based on one
made by President Eisenhower in
February 1960. The Anglo-American
draft treaty included a commitment to
cease tests in the atmosphere, under-
water, at high altitudes, and under-
ground (above seismic magnitude 4.75),
and a control regime for detection an
identification. Although the general
chairacterisﬁe:om mternath A:ior;al con-
trol system p in the Anglo-
American draft treaty had long been
accepted by both sides, the Soviet Union
shifted its position on several vital
verification features. For example,
althgugh the Soviets had a%ees to 16
seismic stations within the U.S.S.R.,
they insisted that they would operate
these sites. Again, even though the need
for onsite inspection was recognized by
the Soviets, the number of inspections
proposed by the Soviets and the ¢ondi-
tions under which they could be con-
ducted were not satisfactory to the
United States and the United,Kingdom.

Throughout the test ban negotiations
at Geneva from October 1958 to August
30, 1961, the United States and the
United Kingdom faithfully observed a
voluntary suspension of nuclear weapons
tests, even though there existed no
means of knowing with oertaintmn the
absence of an effective and workable
international control system, that the
Soviet Union was not increasing its
nuclear capability by clandestine tests.
In August 1961, the Soviet Union
announced that it was resuming nuclear
weapons tests and did so on September
1, 1961. The United States immediately
condemned the Soviet action and reaf-
firmed its support for an agreement to

. end nuclear weapons tests under effec-

tive safeguards. On September 3, Presi-
dent Kennedy and Prime Minister
Macmillan proposed that the Soviets
“not to conduct nuclear tests
wgich take place in the atmos‘Fl':ere and
produce radioactive fallout.” They stated

1See Geneva Conference on the Discontin-
uance of Nuclear Weapons Tests: History and
Analysis of Negotiations (Department o
State publication 7258, 1961).

that they were willing to rely upon
existing means of detection, ‘‘which they
believe to be adequate,” and they did not
suggest any additional controls. The
Soviets at first rejected this offer.

Negotiations continued in various
fora until finally, in 1963, Soviet interest
in a ban that did not deal with
underground tests emerged, even
though they had rejected the U.S./U.K.
offer previously. As a result, the United
States, United Kingdom, and the
U.S.S.R. agreed to the more limited goal
of banning nuclear tests in all media
except underground. This led to the 1963
Treaty Banning Nuclear Weapon Tests
in the Atmosphere, in Outer e and
Under Water, usually referred to as the
Limited Test Ban Treaty (LTBT).

While discussions continued in the 18
nation Committee on Disarmament, ..
there was little further movement
toward limiting underground nuclear
tests until the 1974 summit meeting -
between the United States and the
U.S.S.R. While the Soviets had orig-
inally caled for negotiations on a com-
prehensive test ban, they to con-
sider a threshold treaty for underground
nuclear testing. The threshold was to
have been in terms of yield or Gossibly
seismic wave magnitude. The United
States iritially proposed limiting tests to
a certain value in body wave mag-nitude.
but because body wave magnitude for a
particuler value of yield varies with test
sitp locarion, the focus of the discussions
was cha.naed to yields. While this
resolved the problem of the variability of
body ‘wave magnitude measurements, it
introduced the problems associated with
the accuracy of seismic techniques for
the determination of yield. The TTBT
was sig:ed l.)'y the United States and the
U.S.S.R. in July 1974.

The ITTBT and its associated Pro-
tocol contaigarrovisions for the exchange
of geophysical data and announcin% the
yields of two explosions for calibration
purposes in each geo] h‘y‘:ically distinct
area (provisions whi ve not been
implemented because the treaty has not
been ratified). However, the treaty pro-
vides no mechanism by which one party
could independently validate the
accuracy of the data provided by the
other party. Seismic techniques are
inadequate to verify effectively the
yields of Soviet tests. Prior to the sign-
ing of the TTBT, U.S. policy, as well as
seismic research, had concentrated on a
comprehensive test ban. Seismic
research had been aimed at the problems
of detecting and identifying low-yield
nuclear tests with relatively less empha-
sis on determining yield.

While progress has been made in
understanding the natural processes that
affect yield estimation based on remote
seismic measurement, the uncertainties

3
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in the yield estimation process cannot be
sufficiently reduced without direct
measurement of yields at the Soviet test
sites. The Soviets, and some critics of
existing U.S. policy in this country, have
asserted that adequate verification will
result from the exchange of data called
for in the treaty. However, these data
will be of limited value for verification
pu:})oses unless they can be independ-
ently verified by the United States.
Even if the data were accurate and could
be verified, they would not be sufficient
to effectively verify Soviet compliance
with the 150 kt threshold of the TTBT,
because the limited data to be exchanged
would not reduce the uncertainty in the
seismic yield estimation process to
acce 't;able levels. . ful nucl
e question of peaceful nuclear

explosions (PNEs) was also addressed
during 1971-74 and continued until the
Treaty on the Limitation of Under-
ground Nuclear Explosions for Peaceful

urposes, usually referred to as the

 Peaceful Nuclear Explosions Treaty

(PNET), was signed in 1976. Since each
individual nuclear explosion could not be
ter than 150 kt, additional monitor-

ing measures had to be negotiated for
explosions conducted at locations other .
than at the designated weapons test
sites and for salvos of explosions whose
aggregate yield exceeded 150 kt. Provi-
sions were included for onsite
measurements of each explosion by
downhole instrumentation, similar in
result to the current CORRTEX [Con-
tinuous Reflectrometry for Radius ver-
sus Time Experiment] equipment, if the
aggregate yield was planned to exceed
150 kt. Seismic instruments were also to
be allowed in the test area if the
aggregate yield was planned to exceed
500 kt. It is worth noting that even if
the PNE Treaty were in force, the onsite
measures would not have been imple-
mented up to now because the Soviets
apparently have not planned group
explosions over any particular treaty-
specified threshold which would trigger
onsite inspection or installation of U.S.
devices on Soviet territory. '

Technical discussions on nuclear
testing issues, principally related to a
comprehensive test ban (CTB), have
been held with the Soviets in the
multilateral arena in Geneva. The United
States presented papers at the Con-
ference of the Committee on Disarma-
ment (CCD) at least as far back as 1971
and aguain in 1973 and 1976. These
papers discussed capabilities for
discriminating between explosions and
earthquakes, data from arrays of
seismometers and networks of such sta-
tions, and various other seismology
topics. There was, however, not much
expert discussion of these U.S. contribu-
tions until the Ad-Hoc Group of Scien-
tific Experts was fornfed in 1976.

C

4

- -format.
'Organization telegraph system was
. adopted for the exchan;z of these data

One of the tasks of the Ad-Hoc
Group of Scientific Experts was to
describe a network of seismic stations
that would provide data to the members
for use in monitoring a CTB. Initially the
Swedes, among others, attempted to
establish a deliberative body within the
CCD to conduct verification analyses.
The United States did not want to rely
on such a multinational group for
verification decisions. As an alternative,
the CCD, on the recommendation of the
United States, formulated a plan for the
exchange of seismic data and for
conducting studies relating to those
data. The Ad-Hoe Group of Scientific
Experts selected an optimum network of
seismic stations from CCD member
states and evaluated its capability to pro-
vide data adequate for verification. An
elaborate set of data parameters was
agreed upon for reporting in a bulletin
e World Meteorological

bulletins. The exc nge t?afl ct:;nhpl'ete
seismograms, using di niques
and satellite transngniuﬂn, has been
explored. Studies and experiments on
these transmission techniques continue
at th® present time. It is significant,
however, that throughout this period in
which testing limitations have been of
such concern, at no time have there been
any joint projects of bilateral exchanges
of data except for some limited discus-
sions during the actual trilateral CTB-
negotiations.

In the summer of 1977, about 1 year
after the conclusion of the PNE phase of
the threshold treaty, the United States,
the United Kingdom, and the U.S.S.R.
began negotiations toward a comprehen-
sive test ban. Initially, the United States
and the U.St.E.R. po;ii(ffgrent viewfsth
concerning the pro uration of the
treaty—the United States wanted a
treaty of unlimited duration while the
U.S.S.R. wanted a 3-year treaty that
would continue depending on the actions
of others, specifically France and China.
By the summer of 1978, the United
States revised its position and proposed
a CTB of only 3 years duration.

lnit'.ialli,e the questions of seismic sta-
tions (numbers, kinds, and locations)
were fairly open on both sides. As the
negotiations on the number of seismic
stations proceeded, the Soviets hardened
their position on in-country seismic
stations—demandin%that they had to be
nationally manned. The Soviets con-
stantly raised their concern about
unmanned stations or ‘“‘black boxes.”

. The United States eventually pro;

10 seismic stations in the Soviet Union
in conjunction with a !'il-lyear treaty. The
U.S.S.R. said they would accept 10 sta-
tions in the U.S.S.R. provided that there
would be 10 stations in the United
States and 10 stations in the United
Kingdom and its territories. This created

a serious impasse. The United States
and the United Kingdom felt that one
station in the limited territory of the
United Kingdom would be sufficient, but
the Soviets would not budge. They took
the position that equal participation
required equal responsibilities. They fur-
ther indicated that if 10-10-10 was not
satisfactory, any other set of equal
numbers would be acceptable. While the
Soviets had apparently agreed in con-
cept to both onsite inspection and
incountry seismic stations, these issues
were still unresolved when the negotia-
tions were nded in November 1980.

The United States has not resumed
the trilateral CTB talks since they '
recessed in November 1980 because
under present circumstances a CTB .
would be against the security interesta’
of the United States and its allies and ~
would not be effectivelglveriﬁable. In the
existing environment, the security of the
United States and our allies depends on
a credible U.S. nuclear deterrent. In
such a :l;ltmtion, where wg must rely
upon nuclear w ns to eter aggres-
.53:, nuclear te::i‘:); will be required. A
comprehensive test ban remains a long-
term objective of the U.S. arms control
policy, but such a ban must be viewed in
the context of a time when we do not
need to depend upon nuclear deterrence
to ensure international security and
stability, and when we have achieved

»:broad, and verifiable arms reduc-
tio ,'il:j)roved verification capabilities,
ex confidence-building measures,
and a greater balance in conventional
forces.

The verification of a comprehensive
test ban, and execially any testin,
moratorium such as proposed by the
Soviet Union, remains a major problem.
In the context of the verification pro-
cedures discussed (but not in the
CTB trilateral negotiations, there would
still be significant uncertainty about our
ability to verify Soviet eomplumce, that
is, to detect and identify with sufficient
certainty a potentialgn:igniﬁcant level of

clandestine testing. concerns are
heightened by likely Soviet violations of
the TTBT and by Soviet violation of the

Limited Test Ban Treaty, the LTBT.

- IV. Opportunity for

Cooperative Measures

There are two distinct problem areas
that can be addressed %intlg by the
United States and the U.S.S.R. The first
deals with sufficiently accurate yield
measurements that would allow effective
verification of yield thresholds such as
the 180 kt limit of the TTBT. Solution of
this problem area would provide the
basis for moving f on ratification
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of the TTBT and the PNET. The second
deals with the ability to detect and iden-
tiffv low-yield nuclear tests. This requires
solution of the problem of detecting and
identifying low-yield tests not only
underground but also underwater, in the
atmosphere, and in outer space. Pro-
grammed capabilities will greatlx
enhance our ability to detett and identify
low-yield nuclear tests within the
atmosphere, although there may remain
some uncertainty regarding the country
conducting such tests if they are con-
ducted over remote areas. With these
technological advances in hand and at a
time when we do not need to depend
upon nuclear deterrence to ensure inter-
national security and stability and when
we have achieved deep, broad, and
verifiable arms reductions, expanded
confidence-building measures, and a
greater balance in conventional forces,
the conditions would exist for proceeding
toward a treaty that would ban low-yiel
nuclear tests. -

a. Verification of Yield Thresholds.
As noted above, the provisions of the
TTBT provide no mechanism for reduc-
ing the level of uncertaintfr of yield
estimation to an acceptable level. (We .
believe that no method of yield estima-
tion based only on information derived
solely from seismic measurements or
seismic theory can reduce the uncer-
tainty to an acceptable level.) Uncertain-
ties in the yield estimation process can-
not be sufficiently reduced without
directly measuring the yield of Soviet
tests with instruments which are funda-
mentally much more accurate than
seismic methods.

The President has stated that he is
pretr.ared to move forward on ratification
of the TTBT and PNET if the Soviets
would agree to the use of an effective
verification system incorporating the
CORRTEX method.

The most productive joint Soviet-
U.S. discussions of monitoring measures
would be those which would involve the
technology and implementation pro-
cedures for direct yield measurement.
The United States believes that it has
identified in CORRTEX a measurement
technique which will reduce the uncer-
tainty in yield measurement to an
acceptable level and will do so without
danger of compromising other sensitive
information about the nature or perfor-
mance of the nuclear device whose yield
is to be measured.

CORRTEX is a hydrodynamic yield
measurement technique that measures
the rate of propagation of the under-

round shock wave from an explosion.

his technique uses an electric coaxial
cable located in the device emplacement
hole or in a nearby, parallel “satellite”
hole. When the nuclear device is deto-
nated, a shock wave propagates through
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the ground, crushing and shortening the
cable. The rate by which the cable length
changes is recorded by measuring the
changing transit times of low energy elec-
trical pulses sent down to and reflected
from the cable end. This.rateisa
measure of the propagation velocity of
the explosive shock wave through the
ground which is, in turn, a measure of

- the yield of the nuclear exg}aosion.

. to Soviet technical ex

he electronic device that provides
the timing z:ignals is a battery-powered,
suitcase-sized unit that may be remotely
controlled. All equipment for power,
recording, and data reduction can be
contained in a small trailer.

CORRTEX has been shown to be
accurate to within 16% (with 96% con-
fidence) of more direct, radiochemical
yield measurements for tests with yields
greater than 50 kt. This is based on its
use at the Nevada test site in over 100
tests with the sensing cable in the device
emplacement hole and four tests with
the sensing cable in a satellite hole. The
accuracy of the technique is believed to
be relatively independent of the ?eologic
medium provided the satellite hole
measurements are made in the “‘strong
shock” region near the nuclear explo-
sion. At greater separation distances,
the medium becomes more important. A
satellite hole separation distance of 14
meters (46 feet) is appropriate for a test
near 150 kt.

CORRTEX is expected to be initially
accurate to within 30% (with 95% con-
fidence) of the actual yield at Soviet test
sites for tests above 50 kt. An accuracy
of 30% of the actual yield me%ins, for
example, that a test that produces
CORRTEX measurements estimated to
be associated with a “central value”
yield of 150 kt, could, with a 95% prob-
abilitl;(r, have a yield as high as 195 kt
(150 kt plus 30% of 150 kt) or as low as
105 kt (150 kt minus 30% of 150 kt).

The Soviets were ex to tech-
nology similar to CORRTEX during th
PNET discussions. At that time, they
indicated that they possessed similar
technology. Therefore, a technical basis
has already been established for the
necessary discussions. The United States
is prepared, as evidenced by the Pres-
ident’s March 1986 offer, to demonstrate
rts how we
would emplace CORRTEX instruments,
how measurements are recorded, and
how the data are analyzed. In an

cooperative technical effort, the Soviet

-experts would have the opportunity to

examine the CORRTEX data from a
Soviet nuclear test in order to determine
for themselves that no sensitive informa-
tion, not relevant to TTBT verification,
has been compromised. For their part,
the Soviets would be (Femitted to bring
any equipment they deemed necessary to
measure the yield of the test.

Successful implementation of a
direct-yield measurement regime for
verification of the TTBT and the PNET
will establish the principle of onsite
inspection at declared facilities—in this
case the site of nuclear tests. Joint
Soviet-U.S. discussions to establish
direct yield measurements will necessar-
ily require ne%‘otiation of all the logistical
aspects of such onsite presence, includ-
ing the size and composition of the
technical teams who would make

‘measurements; agreement on the quan-

tity of equipment which can be brought
into the country; identification of . - .
allowed instrumentation; inspection of
equipment by ﬂ\&garty whose test isto
be measured; establishment of housing,
feeding, and transportation arrange- ,
ments fcr the team making measure--
ments; and procedures for sharing and.
transferring data from the country in ;
which the test is to be performed. :
Though not exhaustive, the above
issues tkat would require tiation are
indicative of the long list of issues which
must be addressed in making the transi-
tion fromn an agreement in principle to
onsite inspection implementation. Any
one of these elements, if not properly
resolved, could frustrate the ultimate
objective of the inspection regime. While
not as glamorous as some aspects of
arms control, the negotiation of such
technical and logistical details is critical

.and may be extremely time consuming.

‘THerefore, early joint Soviet-U.S. discus-
sion of these issues can have a major
'ilrlllpaa on timely ratification of the

BT and PNET.

b. Detection and Identification of
Low-Yield Nuclear Tests. The second
problem area, detection and identifica-
tion of low-yield nuclear tests, is even
more difficult because the solution
requires effective monitoring in all
environments—underground, under-
water, in the atmosphere, and in outer
space. Consequently, verification of any
limitation of low-yield nuclear tests
would require, at a minimum, the utiliza-
tion of several techniques.

For example, detection and identifi-
cation of low-yield nuclear tests will
necessitate installation of an in-country
seismic network and the implementation
of onsite inspections. In addition,

regional seismology (operating distances
up to 2,000 kilor:gers from the source)
will be a critical technology for the

detection of underground tests.
Measurement techniques for the collec-
tion and detection of atmospheric
nuclear explosion debris will still require
some refinement when working at or
background radiation. Fusther

iation. er develop-
ment of hydroacoustic techniques couf:l
contribute to detection of small nuclear
tests in remote ocean areas.
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Recognizing the full scope of the

roblem of detecting and identifying
ow-yield nuclear tests in all environ-
ments, which must be solved, this paper
will address only one part of the
problem—monitoring low-yield
underground nuclear tests—because this
is the area where the United States
believes that cooperation with the
U.S.S.R. would be the most productive.

The requirements for in-country.
monitoring stations have been discussed
with the Soviets in many fora since the
late 1950s (see the “Historical Pe -
tive'’ section). There remain severl:rec
areas in which seismic monitoring can be
profitably addressed by Soviet and U.S.
technical experts. Further work may
strengthen the basis for seismic detec-
tion and identification of low-yield
nuclear tests in advance of the achieve-
ment of the other criteria which must be
met before the United States could con-
sider a comprehensive test ban to be in
its national interest.

It is assumed that whatever the level
of detection of seismic events, there will
be some events detected whose origin
(e.g., nuclear test, earthquake, chemical
explosion) will be uncertain—unidentified
(i.e., unresolved as to their origin) .
events. While improvements in seismic -
monitoring devices could be expected to
provide additional data that could iden-
tify some of the events that cannot be
identified at current sensitivity levels,
the net effect of improvements in sen-
sitivity will be to increase the number of
unidentified events.

Onsite inspection, as a concept, is
also used to describe inspections con-
ducted to remove ambiguity when infor-
mation from other sources indicates that
a potential violation of a treaty in force
may have already occurred. However,
onsite inspection will only be useful
when the precise location of the
ambiguous event can be determined.
Onsite inspection could contribute to
identification of the source of surface or
near-surface explosions, where surface
disturbances would clearly indicate the
location. For small underground explo-
sions, it would be nearly impossible to
locate the source with sufficient preci-
sion to permit the verifginaparty to drill
into the cavity created by the test to
sample the explosion debris.

The basic elements which could be
addressed in joint discussions include the
fundamental science of the transmission
of seismic waves within the Soviet
Union; the types of equipment which
would need to be permanently installed
for the measurement of seismic data; the
equipment which would need to be
installed for the recording and transmis-
sion of seismic data to national data
analysis centers; and the numerical data-

6 L

processing techniques which would be
used for identifying the source of a
seismic event based on the character-
istics of the seismic-data. These issues
are described in more detail below:

® Seismic Wave Transmission: The
United States is actively pursuing the
seismic research which would be critical
to the detection and identification of low-
yield (below 10 kt) nuclear tests. Of par-
ticular significance is research on high-
frequency seismic waves. Instruments

le of detecting high-frequenc
seismic waves have been developed and
an experimental seismic array contain-
ing such equipment is in operation. To be
confident that high-frequency seismic
waves can be useful for detection and
identification of low-yield nuclear tests,
two issues need further study: the
availability of sufficiently quiet, low
background seismic noise sites within
the Soviet Union at which seismic sta-
tions could be located and knowledge of
the transmission characteristics of high-
frequency seismic waves within the
Soviet Union.

The d to which seismic wave
energy is rbed and scattered as a
seismic wave travels away from a
nuclgar explosion in the United States
has been studied extensively, and much
of this work has been published in the
scientific literature. Similar information
is not available for explosions within the
Soviet Union. A joint U.S.-Soviet effort
could seek to determine the degree to
which high-frequency seismic wave
energy is abso and scattered in the
Soviet Union. Such an effort would
establish a more realistic basis for the
utility of high- ency seismic waves
for detection and identification of low-
yield nuclear tests. While data obtained
from outside the Soviet Union are
useful, Soviet-U.S. cooperation in obtain-
ing and evaluating data from within the
Soviet Union is essential.

® Seismic Equi and Data
Handling: During the trilateral CTB
negotiations of 1977-80, the United
States described to the Soviet Union
tamper-proof, remotely operated seismic
stations which would record and trans-
mit seismic data for analysis in the
United States. The United States has
continued research on such stations.
Modification in these stations would be
required to provide the capability to
record and transmit data on high-’
frequency seismic waves. Joint Soviet-
U.S. efforts could resume on the criteria
for the location and operation of such
stations to include characterization of
the sites which would have to be avail-
able to ensure accurate instrument
operation. Such an effort would have to
include data gathering from potential
sites for remote stations in the Soviet
Union and should include installation of

v eame e,

research instruments to validate that
such instruments can operate reliably, to
include data transmission, throughout
the broad range’of environmental condi-
tions within the Soviet Union.

* Seismic Wave Analysis: The
effectiveness of any low-yield
underground nuclear test verification

ime based upon the analysis of
seismic waves will ultimately depend on
the ability to identify a nuclear explosion
by distinguishing between nuclear explo-

- sions and other sources of seismic

energy, e.g., chemical explosions and
earthquakes. The object mustbhbeto - .
minimize the number of recorded seismic
events whose source is ambiguous. A

joint Soviet-U.S. effort could seek to

identify analytic techniques which would
positively identify the origin of record¢d
seismic signals. Such a joint study can- ..
not be done in the abstract but should he
tested against real data which would be
typical of that which would be recorded
by instruments located at the prospec-
tive location of seismic stations. No
analytic technique can hope to eliminate
all ambiguous events, but it would be
very helpful if the two sides could agree
on which technique can be the most
effective.

V. Current Status .

We -haveu‘sought ona :nalumber of occa-
sions jn the past several years to engage
the'U.S.S.R. in discussions on verifica-
tion improvements in the nuclear testing
area but thus far without success. In
1983 the U.S. Government sought on
three sed:mte occasions to en, the
Soviet Union in a discussion of essential
verification improvements for the TTBT
and the PNET. In September 1984 the
President proposed in his address to the
UN General Assembly that the United
States and the Soviet Union find a way
for Soviet. experts to come to the U.S.
nuclear test site and for U.S. experts to
go to theirs to measure directly the
yields of nuclear weapons tests. In July
1985 the President expanded his offer
with an unconditional invitation for
Soviet experts to go to the U.S. nuclear
test site t> measure the yield of a U.S.
nuclear test with any instrumentation
devices they deemed necessary. There '
was no rejuirement for a reciprocal visit
by U.S. experts to a Soviet test site. In
December 1985 President Reagan pro-
posed to GGeneral Secretary GOI‘b&(SIeV
that U.S. and Soviet experts on nuclear
testing limitations meet in February
1986 to discuss our respective verifica-
tion approaches and to address initial
tangible steps to resolve this issue.
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" ‘h’lost recently, or;h Masr:h 15,Ul986,
e Presi ursged. e Soviet Union to
join the 6‘3& tate
finding ways to reach agreement on
essential verification improvement of the
TTBT and PNET. In this respect he pro-
vided details to the Soviet Union on the
U.S. CORRTEX hydrodynamic measure-
ment system roposed that General
Secretary Go ev send Soviet scien-
tists to our Nevada test site during the
third week of Aggl 1986 to fully
examine CORRTEX. At that time, the

in discussion on

L]

Soviets could also monitor a U.S. ‘nuclear

test. Finally, the President indicated
- that, if the Soviet Union will join us in

an agreement for effective verification,
including the use of CORRTEX, the
United States would be prepared to
move forward on ratification of the
TTBT.

The Soviets have stated that they
have developed and have available a
system that is used to obtain data similar
to that obtained by CORRTEX. Aside
from this assertion, the Soviet Union has

not responded to any of the above U.S.
initiatives, which were aimed at con-
structively addressing our mutual
concerns. B
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